Nanaomycin A Treatment Promotes Hepatoblast Differentiation from Human iPS Cells.
Human induced pluripotent stem cell-derived hepatocyte-like cells (HLCs) are expected to be utilized in pharmaceutical research, including drug screening. However, the hepatocyte functions of the HLCs are still lower than those of human hepatocytes. Therefore, we attempted to improve the hepatocyte differentiation method by modulating the DNA epigenetic status. We first examined the expression profiles of the maintenance DNA methyltransferase (DNMT) 1 and the de novo DNMTs DNMT3A and DNMT3B, all of which are essential for mammalian development. Among these DNMTs, the expression levels of DNMT3B were significantly decreased during the hepatoblast differentiation. To accelerate the hepatoblast differentiation, a DNMT3B-selective inhibitor, nanaomycin A, was treated during the hepatoblast differentiation. The gene expression levels of hepatoblast markers (such as alpha-fetoprotein and hepatocyte nuclear factor 4 alpha) were increased by the nanaomycin A treatment. On the other hand, the gene expression levels of hepatoblast markers were decreased by DNMT3B overexpression. These results suggest that it might be possible to promote the hepatoblast differentiation by DNMT3B inhibition using nanaomycin A. Importantly, we also confirmed that the hepatocyte differentiation potency of nanaomycin A-treated hepatoblast-like cells was higher than that of dimethyl sulfoxide-treated hepatoblast-like cells. Our findings should assist in the future generation of functional HLCs for pharmaceutical research.